Using data from the Viet Nam household living standard surveys of 2002 and 2004, this paper measures the impact of international and internal remittances on the household welfare of remittance-receiving households. It finds that both the income and the consumption expenditures of the recipients increased as a result of international and internal remittances. The impact of remittances on non-food expenditures tended to be greater than the impact on food expenditures. For international remittances, the impact on income was much greater than the impact on consumption expenditures, meaning that a large proportion of international remittances were used for savings and investment. The impact of internal remittances on income was slightly greater than the impact on consumption expenditures. In other words, most of the internal remittances were used for consumption expenditures.
I. INTRODUCTION
It is often argued that remittances are an important source of household income, which can help households increase investments and cope with socioeconomic shocks. Yet, there has been little quantitative research on the impact of remittances on household welfare. One reason might be the positive correlation that some researchers believe exists between remittances and household welfare. However, the causal effect of remittances on household welfare deserves more investigation at least for two reasons. Firstly, the impact of remittances on income should be equal to the difference in income between the state of remittances and the counterfactual state of no remittances. The impact is not simply equal to the amount of the remittances received. For example, the impact of remittances on income would be small if remittances reduced the recipients' incentive to work. Secondly, even if remittances lead to a substantial increase in household income, there is no guarantee that they will result in similar increases in household welfare aspects, such as consumption, education and health care. If remittances have a strong impact on savings and investment, the impact on consumption and household welfare will be mitigated.
There are several studies investigating the relationship between international or internal remittances and poverty. For example, Adams and Page (2005) found a strong positive correlation between international remittances and poverty reduction in developing countries. At the country level, positive impacts of remittances, especially international remittances, on poverty reduction were also found in some studies such as Adams (1991) , Adams (2004) , Lopez-Cordova (2005) , Taylor and others (2005) , Esquivel and Huerta-Pineda (2007) , Adams (2006) , and Acosta and others (2007) .
However, there are only a few studies on the impact of migration and remittances on household welfare, such as education, health care, consumption and savings. In addition, the impact of migration and remittances on household welfare is not always to be found positive in these empirical studies. For example, Hildebrandt and McKenzie (2005) found that children in migrant households had lower ratios of infant mortality and higher birth-weights, but also had a lower level of preventative health care than children in non-migrant households. McKenzie and Rapoport (2006) found that migration had a negative impact on the schooling ratio of children in Mexico. In contrast, Adams (2005) showed that both international and internal remittances helped increase the health-care and educational expenditures of receiving households. Regarding the impact on investment, Adams (1991) found that international remittances had a positive impact on household spending and investment in rural Egypt. In Adams (1998) , positive effects of international remittances on investment and asset accumulation were also found in rural Pakistan.
In most studies assessing the impact of remittances, the problem of the endogeneity of remittances is sometimes not solved. Most studies agree that international migration is costly for the poor, and international remittances are luxuries for them. There is no guarantee that remittances are exogenous. Failure to correct the endogeneity of remittances will lead to a biased estimation of remittance impacts on household welfare.
In Viet Nam, remittances, especially international remittances, have been increasing over time. It is often argued that remittances have contributed to economic development and improved welfare. Although there are a large number of studies on the impact of migration (e.g., Guest 1998; Djamba and others 1999; Dang and others 1997; Dang 2001; Dang and others 2003; Brauw and Harigaya, 2007) , there are only a few on the impact of remittances in Viet Nam. Two exceptions are Nguyen (2008) and Nguyen and others (2008) , which measure the impacts of international remittances on poverty and inequality. The objective of the paper is to measure the extent to which remittances international (foreign) and internal (domestic) can affect the welfare of receiving households in Viet Nam. By doing so, the paper is expected to contribute empirical findings to the debate on the relationship between remittances and improved household welfare in developing countries.
Compared with previous studies on remittances in Viet Nam, this study has two special features. Firstly, it focuses on direct welfare indicators, including income, consumption expenditures, expenditures on food and non-food, education and health care. It does not estimate the impact of remittances on poverty and inequality, which is addressed by Nguyen (2008) and Nguyen and others (2008) . Secondly, it compares the effects of both international and internal remittances, while other studies focus on one or the other. This paper is structured into six sections. The second section introduces the data set used in the paper. The third section describes household welfare and remittances in Viet Nam. The fourth section presents the method to measure impacts of remittances. Next, the fifth section presents the empirical findings on remittance impacts. Finally, the sixth section presents conclusions.
II. DATA SET
The paper relies on data from the two recent Viet Nam Household Living Standard Surveys (VHLSS), which were conducted by the General Statistics The surveys collected information through household and community-level questionnaires. Information on households includes basic demography, employment and labour force participation, education, health, income, expenditures, housing, fixed assets and durable goods, participation of households in poverty alleviation programmes, and especially information on international and internal remittances that households had received during the past 12 months before the interview.
It should be noted that the remittances defined in VHLSS include all moneys and kinds that households receive from anyone. Remittances can be given to households not only by their relatives but also their friends, neighbours, etc. Thus, international and internal remittances have a broad definition in this paper. They can be regarded as international or internal private transfers to households.
In VHLSS, income and expenditures data are collected using very detailed questionnaires. Household income includes income from agricultural and nonagricultural production, salary, wage, pension, scholarship, income from loan interest and house rental, remittances and subsidies. Income from agricultural production comprises crop income, livestock income, aquaculture income, and income from other agriculture-related activities.
Consumption expenditures include food and non-food expenditures. Food expenditures include purchased food and foodstuffs and self-produced products of households. Non-food expenditures comprise expenditures on education, health care, houses and commodities, and expenditures on power, water supply and garbage.
Information on the characteristics of communes was collected from 2,960 and 2,181 communes in the 2002 and 2004 surveys, respectively. Data on commune characteristics consist of demography and general situation of communes, general economic conditions and aid programmes, non-farm employment, agriculture production, local infrastructure and transportation, education, health, and social affairs. Commune data can be linked with household data. The ratio of the average internal remittances over household income and consumption expenditures was 11.6 and 15.1 per cent, respectively. The proportion of households receiving internal remittances is slightly higher in rural areas than urban areas. However, the average size of internal remittances in urban areas was much higher than that in rural areas. Tables 3 and 4 compare some welfare indicators between remittance recipients and non-recipients. According to table 3, households without international remittances were more likely to have lower income and consumption than households with international remittances. In these tables, total consumption expenditures are disaggregated into food expenditures, health-care and education expenditures, and other non-food expenditures. For the purposes of this paper, non-food expenditures do not include health-care or education expenditures. Table  3 shows that households without international remittances have much lower consumption expenditures on food, health care, education, and other non-food items than households with remittances.
III. REMITTANCES AND HOUSEHOLD WELFARE IN VIET NAM
Contrary to the case of international remittances, households with internal remittances have slightly lower per capita income than households without internal remittances (table 4). Consumption expenditures are quite similar between households with and without internal remittances. The tables also compare welfare between urban and rural households. They show that urban households have higher welfare outcomes than rural areas.
IV. IMPACT EVALUATION METHOD

Parameter of interest
In this paper, the main objective of evaluating the impact of remittances is to assess the extent to which receiving remittances has changed the outcomes of the recipients. 5 Remittances, international or internal, received by a household are denoted as D. D is a dummy variable, which is equal to one for the receiving household and zero otherwise. Let Y denote the observed value of the outcome, i.e., household income and expenditures in this paper. Further, let Y 1 and Y 0 denote potential outcomes in the state of remittances and no remittances, respectively. Then the impact of receiving remittances (international or internal) on a household i can be defined as:
The most popular parameter of the impact evaluation literature is Average Treatment Effect on the Treated (ATT) (Heckman and others, 1999) , which is equal to:
where the term E(Y i0 |D i = 1) is not observed and has to be estimated. This is called a counterfactual outcome, which is the outcome of the recipients if they had not received remittances.
Estimation method
To estimate E(Y i0 |D i = 1), the observed outcome of household i at the time t is assumed to have the following semi-log functional form:
where G t is a dummy variable for the year t = 2 (i.e., for the year 2004 in our data); X it are control variables, i.e., households and communities characteristics of
5
In the literature of impact evaluation, a broader term-"treatment"-instead of programme/project is sometimes used to refer to an intervention whose impact is evaluated. 6 In some formulas, the subscript i is dropped for simplicity.
household; D it are the dummy variables indicating receipt of international and internal remittances; u i and ε it are unobserved time-invariant and time-variant variables, respectively. In equation (3), the variable G t is included to allow the intercept shift between the time t1 and t2. It reflects the common macroeconomic effects on the households.
Empirical studies tend to use semi-log functions of income and expenditures, since income and expenditures often follow log-normal distribution (e.g., Glewwe, 1991) . Once coefficients in equation (3) are estimated, we can estimate Y it0 for a receiving household i at the time t as follows:
As a result, ATT at the time t can be estimated as follows:
where n t is the number of the remittance recipients at the time t. ATT depends on outcomes at the time t, it can be different between different points of time. As a result, we can estimate ATT for both 2002 and 2004. The standard error of the estimates can be calculated using bootstrap techniques.
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It should be noted that if equation (3) is linear instead of semi-log, ATT will be equal to the coefficient of D, i.e. β 3 , which is constant over time.
The main problem in estimating equation (3) is the endogeneity of the receipt of remittances. Recipients may have unobserved characteristics that can be different from those of non-recipients. For example, households with international remittances can have more favourable conditions or more information on Bootstrapping is a widely-used method to construct the repeated random samples of an estimator by resampling the available data. Suppose that we have a data sample and aim to calculate the standard error of an estimator. Then, we draw random samples with replacement from the original data sample, and for each replication we can compute a value of the estimator. After a number of bootstrap replications, we will have a sample of estimates, which can be used to calculate the standard error of the estimator.ˆˆˆˆn
emittance intercept international migration than households without remittances. In addition, members in households with international remittances could be more motivated for higher income and have been seeking overseas migration to rich areas. Failure to control for such unobserved factors leads to biased estimates of the impact of remittances. In this paper, we rely on fixed-effect regressions using panel data to avoid endogeneity bias. A main identification assumption of fixed-effect regression is that only unobserved time-invariant variables, u i , in the outcome equation are correlated with the receipt of remittances. It is expected that the relevant variables, such as migration conditions or motivation for higher income, are time-invariant during such a short period of time. By taking the difference in household variables over time, fixed-effect regressions can remove the unobserved time-invariant variables to obtain unbiased estimates of coefficients in the outcome equation.
However, the main drawback of the impact evaluation approach taken in this paper is that it does not allow for indirect or spillover effects. Households can use remittances for investment and lending, which can have indirect effects on the economy and other households. Estimating the indirect effects is beyond the scope of the paper, since the paper relies on microdata in analysing remittances.
V. EMPIRICAL RESULTS
This section presents empirical findings on the impact of the receipt of international and internal remittances. Remittances are expected to increase per capita income and consumption expenditures. Thus, the outcomes selected in the paper include per capita income, per capita consumption expenditure, and per capita expenditure on foods, health care, education and other non-food items. Data on the outcomes in 2002 are adjusted to the price in 2004 to eliminate the inflation effect and to allow for comparison of impacts over the period 2002-2004. The explanatory variables in regressions consist of characteristics of households and villages, and geographic variables. The household variables include household demography, household assets and education. The village variables are the dummy variable of village road and the distance from villages to nearest markets. Geographic variables are dummy regional and urbanity variables. It should be noted that these explanatory variables should be exogenous and not be affected by the receipt of international or internal remittances. We run both random and fixed-effect regressions, and use Hausman specification tests to test difference in coefficients between the random and fixedeffect regression. The test statistics strongly reject the null hypothesis that the difference in coefficients between two regressions is not systematic (the test results are presented in tables A.4 to A.9 in the appendix, and all the P-values of the tests are smaller than 0.01). Thus, we are inclined to use the fixed-effect regressions (with sampling weights and cluster correlation) to estimate ATT of remittances.
We also test whether there is a difference in the impact of remittance receipts on household welfare between urban and rural households. We include interactions between the receipt of remittances (international and internal) and the urban dummy variables. The regression results are presented in table A.10 in the appendix. It shows that most of the interaction terms are not statistically significant in outcome equations. It indicates that the difference in the impact of remittances between urban and rural households is not statistically significant. Thus, we will present the impact estimates of remittances on the welfare outcomes of all the receiving households (i.e., results from regressions without interaction between remittance receipts and urbanity).
Estimates of the ATT parameter for international remittances are presented in table 5. It shows that the receipt of international remittances increased the per capita income of the recipients by 1,425,000 and 1,820,000 dong in 2002 and 2004, respectively. The increases in income are lower than the remittances received by households. This means that simply deducting remittances from income does not reflect the counterfactual income in the absence of the remittances.
International remittances also had positive and statistically significant impact on per capita consumption expenditures. They increased per capita expenditures by 716,000 and 478,000 dong in 2002 and 2004, respectively. In other words, it helped the recipients increase per capita expenditures by about 9 and 7 per cent in 2002 and 2004, respectively. The receipt of international remittances also increased the non-food expenditures of the recipients. However, the effect estimates of international remittances on per capita expenditures on food, health care and education were not statistically significant. The reason international remittances had a small impact on expenditures might be that households with remittances already had high enough consumption expenditures. Thus, additional remittances did not lead to large increases in consumption expenditures.
It should be noted that the impact of international remittances on income was much higher than that on expenditures. We also tested the equality of the impact on per capita income and the impact on per capita expenditures, and the test statistics strongly rejected the hypothesis on the equality of the impacts. This finding suggests that international remittances helped the receiving households increase savings or production investment. Notes: * significant at 10%, ** significant at 5%, *** significant at 1%.
Standard errors in brackets.
Standard errors are corrected for sampling weights and estimated using bootstrap (non-parametric) with 200 replications.
Estimates of the impact of the receipt of internal remittances on the recipients are presented in table 6. The impact on per capita income of internal remittances was much lower than that of international remittances, since the value of internal remittances was lower than that of international remittances. The receipt of internal remittances increased the per capita income of the recipients by nearly 6 per cent, or equivalent to 243,000 and 305,000 dong in 2002 and 2004, respectively.
The effect of internal remittances on the expenditures of the recipients is slightly smaller than the effect on income. This means that most internal remittances were used for consumption rather than investment or savings. The effect of the receipt of internal remittance on the recipients' expenditure was estimated at 213,000 and 258,000 dong in 2002 and 2004, respectively. It is interesting that impact estimates on food consumption expenditure, and other expenditures on health care, education and other non-foods are positive and statistically significant in 2004 (at least at the 10 per cent level -table 6). Compared to international remittances, internal remittances are spent more on consumption items.
VI. CONCLUSION
Remittances, especially international remittances, have been increasing over time in Viet Nam. Remittances are often mentioned as important resources for increasing income and smoothing consumption. Yet, little is known on the quantitative impact of remittances on household welfare in Viet Nam. Using panel Notes: * significant at 10%, ** significant at 5%, *** significant at 1%.
Standard errors in brackets.
data from VHLSS 2002 and 2004, the paper investigates the access of households to international and internal remittances and measures the extent to which the receipt of remittances can affect the income and the consumption expenditures of the recipients.
It should be noted that international and internal remittances have broad definitions in this paper. More specifically, international and internal remittances are defined as all overseas and domestic private transfers to households, respectively. They can be sent to households not only by migrants from those households but also by friends and relatives.
International remittances are still considered luxuries for the people. With regard to impact, the receipt of international remittances increased the per capita expenditures of the recipients. International remittances also had positive and statistically significant impacts on expenditures on non-food consumption (excluding health-care and educational spending). However, the effects of the receipt of international remittances on per capita expenditures on food, education and health care were not statistically significant. The impact of international remittances on income was much higher than the impact on expenditures, which indicates that international remittances helped the recipients increase savings and production investment.
The receipt of internal remittances also increased the income and expenditure of households. The impact on income was slightly higher than that on expenditure. In other words, households are more likely to use internal remittances for consumption expenditure. Internal remittances also increased per capita food consumption expenditure and per capita expenditures on health care, education and other non-food consumption.
In short, international remittances covered a small proportion of the population, and the recipient household was often high-income. As a result, international remittances had an important role in increasing the income, savings and assets of the receiving households. By comparison, internal remittances covered a large proportion of the population. Households receiving internal remittances had smaller income than other households. Internal remittances helped the recipients increase consumption expenditure rather than savings or assets. Notes: Standard errors in brackets. * significant at 10%, ** significant at 5%, *** significant at 1%. 
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